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'Lltir, :a trm, create other c o o d i t l o ~  for raul functia - tbe b u i c  effec- 

tor of the functional s p t r ,  which mahtaina coustmmy in the volurr, ion composi- 

stdies of urter-ult .exchange .ad renal function in coaoarutu b e  received 

och rttsntioa in both th S w ' e  .nd h8ritsn progtama. 'L&r r-ults of investiga- 

t imu perf& d t u w  ttrinSn8 and the perfermnce of flIghEWaboud iodioidd 

craft .nd the v d f r u t i m  of t& data obtained hwe been di.cwsed at a number 

af dermcem rrnd aympoaiuu (&fa. 1-3). fa theso ulorks, data were aumaarited 

-miat the loa C0LLt-t of tha b w  .rd of C08-U- m d  tb. chuacter- 

Sotior of the hrrctiao of thcir W- befarv fl-t md after its corplecian, am 

w d l  u in 4 m&er of aaea dmhg flf@tb oot toport involves d y s i .  of the 

m u l t o  of @tuc!ying tend faction during the applicatioo of loading tests. 

'leh. 'Itidmy is 10 organ WACh w r y  great reserve capabi l i t f e s .  Experizeqts on 

-8 and clinical emerience a d i c a t e  that in nOxz31 coadfticcs, remvsl cf  one 

W h e y  md to8ec~ion of p a r t  of the second kidney do not disrupt uatet-salt b b U .  I-- .ea- 

0 t U f 8 ,  as long a0 the r w t i i n g  ?art of the kfdney f u l l y  provides the elfx:-.%cion 

Of excel3 vat8r. 8.ft8, and nitrogra-PI.t.boliro productr. The kidney, depsadhg 

0 the strtr of fluid balance, can alter the ecretion of urine by dozens of  t : - - * s ,  i 2  

d ri.Lf8riy can reNate r d t  excretion as well. Therefore, t o  evaluate t'i;a 

- 



state of t h e  kidneys and t h e i r  regulat ion systems in e x p e r b e a t s  and in c l i n i c a l  

pract ice ,  f t m c t i o n a l - l d  t e s t s  are alvays used, as I s  the  FoUardt test, the  test 

wlth bicarbonate load, and many othera. 

u coanection w i t h  this, the Soviet program f o r  the exanination of cosmonauts 

.ad experbeaters included the study of the  state of the kidneys and t h e i r  regula- 

tion both f o r  various f O m s  of their occupational ac t iv i ty ,  and in conditions of 

the a p p l l c a t h  of tests aimed spec ia l ly  a t  the  analysis of the r e d  funct ional  

capabili ty.  Much attentian has been devoted pa r t i cu ia r ly  to  the test with water 

W i i p t r a t i o n .  If water and e l ec t ro ly t e  excretion a r e  unchanged a f t e r  t he  water 

load, t h i s  Indicates that t h e  osmorcceptors are reacting adequately, secret ion of 

the an t id iure t ic  hormone (ADH) has ceased, and glomerular f i l t r a t i o n  and canalicu- 

lar reabsorption of each of the  ion6 are proceeding at the  required level. 

eurement of the d m u m  Concentration capabi l i ty  of the  kidneys before the water 

test makes it possible t o  evaluate  the  lewd of ADE secre t ion  end the eff ic iency 

of ce l lu l a r  medmnism of react ion t o  t h i s  hornmne. 

Mea-, 

The alterat1on.h circadian excretion of vater and salts in Soviet cosmonauts 

io qui te  similar t o  that which w a s  found in t he  American astronauts  (Refs. 4-10). 

The small differences probably w e r e  r e l a t ed  t o  fea tures  of the vork performed, 

f l i g h t  duratiun, nu t r i t i on  conditions,  and the  spacecraf t  cabin atmospherlc com- 

posit ion.  Sodium concentration in blood serum and its osmotic concentration im- 

mediately a f t e r  landing were somewhat higher than during the  i n i t i a l  period. 

t86rium and calcium concentration was p rac t i ca l ly  unchanged (Table l ) .  

patison v'th the pre-1aur.ci-i period, during the  first days a f t e r  c o q l e t i m  of :he 

Po- 

In COPT 

f l i g h t ,  excretion af water, sodium, and potassium decreased (Table 2). Under - /4 
ground conflltfons,  t h e  body reacts t o  the weigSt loss related t o  the excess ex- 

ctstioa of water and salts during flight by an adequate retention of fluids and 

e lec t ro ly tes  (Tsble 3). 

concentration of urine ludlcated s igni f icant  differences between these Indices 

Analysis of t h e  re la t ionship batween diuresis and o s r c t t c  
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Iw W O Q  SERW OF (XBMBWS BEFORE FLIGHTS (1) AND AFTER FLIGcIfs (2) 

?a. K. V. W. 148 1% 5.1 7.0 - - - 0 28S 311 

g. F. I(. P. 147 147 5.1 6.1 - - 0 0 506 311 

3- Y8.B. B. 148 143 5.1 6.9 - - 0 - 311 311 

. B. G. T. 145 148 4.0 3.7 4.6 5.0 110 10s 301 310 

5. sh.v. A. (I) 139 - 5.1 5.65 5.0 5.0 100 103 304 311 

6. V. 1. V. 139 I44 3.9 3.7 5.0 4.6 9 6 %  300 303 

139 152 4.1 4.15 4.6 5.0 98 100 302308 

-, 

~~ it. Y8.A. S. 

a. rn.Ye.V. 139 144 4.1 4.15 4.8 4.8 96 98.5 301 505 

v ' i 9 .  =.Go S. Ut 139 4.1 3*9 4.6 5.4 110 104 too 294 

-io. rj v: It. 140 14s 4.0 4.0 4.t  5.9 98 101 294 298 

'11. P. A. V. 139 143 5.0 4.8 4.1 4.4 100 r d  295 305 

2. w. v. 19. 139 - 5.1 - 4.8 - loo - 0 

3. 6. V. V. 13S 139 4.5 4.1 4.5 4.a 9 6 9 9  290 2% 

4. Sa.V. A. (If) 148 150 3.8 3.8s 4.7 4.4 98 98 301 299 

S. Y e A  S. (11) 139 139 4.0 4.2 4.8 4.4 9s 102 500 294 

302 303 6. W. A. 6. 152 143 5.0 4.0 4.4 4.9 0 

7. t. v. I. 147 143 5.9 4.S S.2 5.2s - 298 501 

8.  t. V. C. 147 135 4.5 4.4 6.0 7.2 0 .. 294 298 

9. W. 0. G. IS2 135 4 . 5  4 .6  5 . 6  5.6 - - 3cllr Sr,.? 
H 142 I45 4.5 4.7 4.7 4 .9 99 101 298 304 

by 1.37 1.2 0.16 0.26 0.08 0.11 1.5 0.82 1.7 1.44 



/5 - TABLE 2 

EUHINATION OF FLUID W), ELECTROLYTES [HILLIEQUIVALEHIS), AND 

-1CAuY ACI'IVE SUBSM.W&S (HOSN) BEFORE FLIGHT (1) AND DURING TIE 

FIRST DAYS AFTER FLIGHT (2) 

Diuresis Sodium Potassium Calciu E( Osmotically 
Active 

Substances 
P 

1 2 1 2  1 2  1 2 1 2 I F;csf) - ) c r A i k  

$. S. Go T. 740 600 5s 34 56 28 6.5 6.2 832 490 

Sh.v* A. (I) 1020 64s 142 118 52 35 9.8 9.6 1030 660 
* 
5 3. v. v. v. 840 104s 169 176 43 51 8.4 9.4 920 918 

0 Ye.L so (I) 700 lo00 194 165 40 51 8.4 11.6 a30 a74 

lzoo 1030 220 206 74 58 10.2 11.; * '.I30 814 

/b. Sh.C. S. 890 880 119 144 44 37 3.3 21.9 928 726 1. I(. V. N. 950 705 165 116 58 35 8.4 17.8 965 680 

U. F. A. V. 1400 655 230 109 90 39 9.0 9.3 1260 585 

955 590 140 71 SO 26 5.4 7.1 850 672 

985 730 147 97 49 31 9.4 8.6 958 665 

1. Sh.V. A. (If) 1035 580 14s aa 40 39 9.0 4.6 lo00 470 

1 
1s. I(h.YC.V. 

2. k . A .  S. (XI) 1180 875 195 102 50 42 8.0 11.1 1134 7% 

1125 690 266 104 55 26 9.3 11.3 915 666 

W 1013 765 136.9 118.3 55.1 38 8.5 10.8 987 685 

,+3r 51.4 45.6 13.9 11.8 3.8 2.7 0.64 1.19 33.6 34.3 

1 - Flight of V. A. Shataiov and A. S. Yeliseyev in January, 1969. 

11 - Fiight of V. A. Shatalov and A. S. Yeliseyev in ktober a 1969. 
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TABLE 3 

DYNAMICS OF C H A S E  IN BODY WEIGHT OF COSlUWUJIS APTER FLIGHT 

qGE* 0 ange in y weight in cornparisoa with 
Rua- corslonaut original on day of launch @g) 
tion at place of after before after 
(drys) landing flight water water 

(1 day) loading loading 

3 

3 

2 

2 

S 

5 

f 

S 

f 

S 

5 

18 

18 

2 

2 

V. A. Shatalov 

B. V. Volynov 

Ye. V. lthrunov 

A. S. Yeliseyev 

C. S. Shonin 

V. N. Kubasov 

A. V. Filipchenko 

V. V. Gorbatko 

V. N. Volkov 

V. A. Shatalov 

A. S. Yeliseyev 

A. C. Nikolayew 

v. I. Scvast'y8nov 

V. C. tazarev 

0. C. Uakarov 

-3.9 

-2.4 

-1.9 

-2.0 

-2.5 

-2.1 

-3.9 

-2.0 

-2.4 

-2.2 

-3.6 

-2.7 

-4.0 

-3.1 

-2.0 

-0.2 

-1.5 

-0.7 

-2.0 

-1.s 

-0.9 

-2.1 

-0.8 

-P 6 

*o. 2 

-1.6 

-1.3 

-2.3 

-1.9 

-0.9 

0 

-0.1 

-0.2 

-1.5 

-1.4 

-0.7 

-1.8 

-0.8 

-1.3 

*O. 2 

-1.3 

-1.3 

-2.4 

-1.8 

-0.8 

*o. 2 

*O. 8 

*o. 5 

*O. 5 

*o. 1 

*o. 2 

*O. 3 

0 

-0.7 

0 

*O. 3 

0 

0 

*o. 1 

*o. 1 



after fli@ (Fig. 1). 

uu fmer, while the  osmotic concentration of urine wao lover (and not higher), 

toe., tb n o d  re lat ionships  between d lu res i s  and urine conccntratloa were dis- 

toned .  mia night be related to  the  fact that e l e c t r o l y t e  re tent ion exceeds water 

retent iao in the body- 

The COBmDOPOUtS' d iu re s i s  during the f i r s t  days a f t e r  fli+t 

pct.iled analysis of the  state of the  Individual f a c t i o n s  of the kidney8 can 

bc p a r f o d  by means of functional. tests. The test v i t h  water load was normally 

perforred 36 to 40 hours after landing, Le., a t  t h e  t h e  when body weight in matt 

cos10~~uts approxinrated the pre-fl ight weight (Table  3); they no l o n e r  experienced 

the feeling of thirst, and t h e  acute  state of stress after the craft landed had 

passed. The results of the tests car r ied  out proved undiguous in amst cosmnauts 

vbo had made flights v i t h  8 duration of 1 t o  5 days. In creunembers of the "Vork- 

hod" and "Soya" c r a f t ,  water excretion a f t e r  t h e  vater load vas sharply deerearred 

u 8 result of a decrease in the  kidneys' capabi l i ty  for  osmotic extract ion of 

urine. 

t l q h  capabi l i ty  of the kidneys (Pig. 2) made it possible, a f t e r  the flight of "Vosk- 

hod" c r a f t  u ea r ly  a8 1964, t o  propom (Ref. 7) t h a t  an al teratLon in the activity 

Comparison of canal icular  f i l t r a t i o n ,  osmotic clearance and the concentra- 

of the renal regulation sys t em,  including Increased Mtl secret ion,  after ret- 

t o  ea r th  i. 8 compen8atory reactiaa t o  the excess losa of  extracellular f l u i d  dur- 

the first days of @cay in space. On t he  b 8 8 u  of these data, Including the ra- 

malts of the laat  f l i g h t  of t h e  "Soyu2-12," it ir possible t o  assumt t h a t  readapt.- 

t l o u  aftrr a r t a y  in zero-gravity is not completed in t he  f i r s t  day after return,  

.ad the water test catches those shifts In t he  state of the rqulatioa system 

which are not revealed e i t h e r  by the  data  based on d a l l y  urine by the urine con- 

tent (Table 2).  

Pirot of a l l ,  it i o  nrcersaty t o  aarlyze t he  catme8 for  the a l t e red  reaction 

t o  the water load. 

creatinine, did not d i f f e r  in the caomonaut8 from the pre-fl ight values ln either 

Gloocrular f i l t r a t i o n ,  measured on the  bas i s  of clearance of 
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Fig. 1. Relationship between osmotic concentration of urine (Uosm) 
and amount of urination (V) in daily urine tests 

0 -0-  before flight 

--- after flight 
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Fig. 2. Indices of the functional state of the kidneys 
i n  testing V. Komarov with water load before and 
after fl ight.  

&fore flight -0- @/S 1964 

After flight 0-0 10/15 1964; 10/30 1964 



the period of 12 hours of water deprival  before the  water load or during a sharp 

increase in d iu res i s  after d r i n U 8  water (Figs. 2 and 3). Consequently, the came 

of the decreased water d i u r e s i s  ( l i e s ]  in the  Increased cana l icu lar  reabsorption of 

water. A bas ic  f ac to r  in t he  r e d a t i o n  of the  osmotic permeabirity of the  ~ a a a l i -  

cular w a l l  l a  ADEt. Permeability of t he  canal icular  wall can Increase due t o  an in- 

ruf f ic ien t  level of cor t icos te ro ids ,  hypocalcemia, etc. Data from eraminations of 

Soviet cosmonauts mke it  possible t o  exclude both these f ac to re  as a cause of de- 

creased excretion of t h e  water load. Duriag the water load, excretion of 17-hydqo- 
b 

xycorticoateroids a f t e r  f l i g h t  not  a l y  does not  decreare, bu t  even Increases by 

-arlsao w i t h  pre-fl ight values (Ref. 5). The concentration of calcium in t h e  

blood also remain3 at the level of t h e  pre-fl ight values .ad cannot be considered 

8 cawe of the increased permeability of the  canalicular wall. 

remalna t o  be concluded that e i t h e r  t he  water load in the  post-fl ight period doee 

not lead t o  complete ruppression of ADE secre t ion ,  o r  t he  a c t i v i t y  of rqtd cella 

Consequently, i t  

i. a l te red .  

paci ty  for osmotic carcar t re t ion  of ur ine  v u  invest igated in the coramauts .  Star t -  

In# ftoa the evening [before], the r u b j w t r  received no water o r  food, and t h e  1porn- 

ia# portion of urhe prior io the water load v u  urolyred. 

tian WY u high ar before the f l i g h t  (Pig. 4). 

In order t o  exper imnta l ly  analpse these poseibllittea, the renal a- 

it. o m t i c  cmcentta- /u 
Thir ulcer it poeaible t o  con- 

d d e r  t ha t  the cormbinad a c t i v i t y  of all portiona of tha  nephron, the vesaelr ,  and 

the extracellular P l s t . b O 1 i 8 m  of the  compaurrtr which conat i tu te  t he  Udney remahe 

rmdirrupted. Canrequmtly, alteratiaru tr t h e  a c t i v i t y  of the kldnoy a f t e r  f l i g h t  

can be explained by an alteration in the  a c t i v i t y  of t he  regulat ion rystem. 

In most cormonauts, t he  excretion of water a f t e r  water load w . o  lowered (Table 

The question u l e e s  as t o  w h a t  caurer t he  drop in the  excretion of osmotical- 4). 

17 free water at the  maximum of d i u r e r i s  a f t e r  the  water load 0- an increase in the  

P m a b i l i t y  of  the  w a l l  of t he  d i r t e l  c a n ~ l i c u l u r  fo r  watar or  8 decrease in re- 

9 



Pig. 3. Elimination o f  liquid and creatinine by kidneys during t e s t  
uith water load. Columns: excretion of f l u i d  and creatinine 
two hours after adainistration of water. 

- before f l ight  -- a - - - - after f l ight  -- a 
10 



+iin 

Fig. 1. Indices of the osnoregulating function of the kidneys after 
12 hours of dey;rhvation of food and kater. 

-- before f l i g h t  
0-  aftor f l i p i t  

11 



ti- of urine which i s  conditioned by this .  

not only a decrease in  the  excretion cf water at  the  maximum of vater d iurcr ia ,  

but  d s o  an increase in its osmotic concentration (Table 4). This mignt be ex- 

plained by an increase ia the absor2tFon of vater at the end portions of the ca- 

nal icu l i .  Boanver, there is observed not d y  an increase in tha concentration of 

aodiupr rad the osmolarity of thee .  ur ine t e s t s ,  but a l s o  an increase in the excre- 

tLaa of rodlum (hut not potassium) during the  water test (Pig. 5 ) .  

p.md 00 t he  decreare in the  d i s t a l  reabsorption of sodium. The difference betveen 

the fuactFnDing of the regulation system of the  water (osmotic) and sodium balance 

becorr par t icu lar ly  clear in those cosmonauts whose kidneys retained the  capabil- 

i t y  for  a normal rate of f l u u  excretion at the  maxinnun of d lure8is  ( A. C. Niko- 

It w a s  found that there  is observed 

This may de- 

hyw, V. N. Kubasov and various others).  

%0 data presented in Figure 6 show t ha t  in V. N. Kubasmr the  dynamics of the 

excretim of the watsr laad in conditions of pre- and post-fl ight examination were 

r in i lu .  However, the  clearance of o r m t i a a l l y  ac t ive  substances aud the  ucrat ian 

Of cart.& iOQ8, particularly radium uzd calcium, is aubsfaa t ia l ly  higher 8fter /16 I 

flkght, Under 13of.af circumatancea, t o  maintain homeostasi8 a f t o r  excmriva In- 

* 

dec reoe ; .  In COIIDDIL~U~I  a f t e r  f l i g h t ,  OP the  other hand, it rirrrr, Thus, the ?+!- 

ruhr of the  water t e a t  in coemnarrts a f t e r  hniiing ind ica te  incomplete EuppLes- 

rim of AD€l rocretion (ma curnot oxcludr tho  a c t i v i t y  of other  factor8 u -11, 

which i n c r e u e  the  ce l ls '  r e n r i t i v i t y  t o  ADBt) and tho lovat ing of tho re8brorp- 

tim of r d l u u  aud calcium in the tozminal ractims of t he  c u u l l c u l i .  

duction of water i n to  the  organism, the  excretion of salts doer not cha3ge dr 

A t  the  prorrnt It ir d i f f i c u l t  t o  aaua tha coacreta phyaiologdcal mechlnirmr 

which wum 8 l w e r i n g  of the  reabsorption of sodium and calcium ionr kr the dir- 

t a l  ragment of the orphroo. 

of witar bad,  mismatching can ba rcvaalad in the  a c t i v i t y  of the water and s a l t  

.xchmga ragulatioa ayrtrm. 

It can be ruppored that a f t c l  f l i g h t  under conditiotu 

The introduction of a f l u i d  w i t h .  the  water l a r d  i n  
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- .  . - _  

Fig. S. Dynamics of excretion of sodium and potassium during test  with 
water load. Colunms: excretion of potassium and sodium two 
bows after administration of water. 

- - before fl ight 

- - - - - after flight 



Fig. 6. Excretion of water and osmotically accive substances by kidneys 
after water load in V. Kubasov 

- before flight 

- - - - - after flight 



l 8tul-unst&il i ted hemdynamic8 probably can be taken as a nec-sity f o r  the  ex- 

cretion of -cess fntravasculaz f L d d  - and i t r  bas ic  coppo~ent r  - water, sodium 

.ad chlorine. b d e r  normal s i t ua t ions ,  information from t h e  osmreceptors  md pos- 

mfily d s o  f r o r t h e  recent ly  described specific sodim receptors  allous the  regula- 

t h  Sptem to  d i f f e r e n t i a t e  wkether the increase ia volume is connected only with 

thc introduction of water or whether vater with sodium has been introduced in to  the 

Ib the  crse observed by us, this docs not take place in full M ~ W ,  

.nd th dyebalance of the regulat ion sys tcg ,  is re f lec ted  in an increased sodium 

umsi. d y  against the background of water d iu res i s  (fig.  7) 

b e  of the ways of analyzing the causes of change in the  vater- isolat ing and 

r d l r e t l c  function of t h e  kidneys In cosmuauts could be  the study of these 

processes in expcrLrPents vith simulation of separate flight factors.  In investiga- 

tiarrs on subjects (lkf. 11) it  vas sham t ha t  transverse accelerat ions do not  cause 

protracted changes in t he  osmoregulatory functLon of the kidneys. 

day following accelerat ion ac t iv i ty ,  the excretion of water and o m t i c  ccmcentra- /18 
tlm remain the u m e  as the initial period (Ref. C. 

h dogs on the 

Another f l lgbt fac tor  - weightlessuese - can be reproduced par t id ly  under 

conditions of ground experiwxts w i t h  hypokinesir (Refs 13, 14). An -ti- 

vu perfornvd cs~ four group8 of subjrcte (sir persons each) (Table 5). 

v u  l e f t  in a f ree  reginsn, and three  in a horizontal  posi t ion in bed with various 

agler of incUIIatlo0 of the top half of the  body - +6., -2.. and -6.. . h carry- 

One group 

Out the water tert during hypokinest., relirblr d i f f e t a rces  were not obrenrad 

la the rep8ratiim of water, maximal water diuresis  and excretion of eodi~m. After 

30 h Y 8  of the bed [ r e s t ]  regimm, the subject. were t e s t ed  on the  second (? -- il- 
legible) and ninth days of s t ay  in conditions of n o d  motor ac t iv i ty .  

ncond day during the  water test, excretion of sodium was sharply lowered, with a 

al l f i t  tendeucy t o  retain water, i . e . ,  8 qual i ta t lve ly  d i f f e ren t  response was ob- 

oamd in tclrtim t o  rodirrm than  had been the case with the coimouauts. 

On t h e  

fc  can 
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TABLE s 

ELIMINATION OF FLUID (IN % OF THAT ItiGESTED) , SODIUM, AND PVTILSSIUN 
(IN NILLIEQ!JIVALENfs) FOUR HOURS AFTER WATER LOAD 

(H f n; n = 6) 

Indices Croups Kormal NO-1 
Studied Motor Hypokinesia Motor 

Regimen Reginen 
Background Recovery 

2nd Day 27th Day 2nd D 3  

Sodium 

I of fluid +6 
elimination 

-2 

-6 

Control' 

*6 

-2 

-6 

Control+ 

Potassium 4 

-2 

-6 

Control. 

1O4t13.2 

107fi. 9 

113210.7 

99s. 7 

41.492.59 

S6.0ilf.49 

63.7 9. 45 

41.6 f3.65 

23.4 6.1 

24. W . 3  

28.3i3.0 

22/4P. 11 

88211.5 

96f8.1 

96tl1.3 

49.9%. 14 

60.34.35 

79.0S.06 

30.2H. 29 

27.021.75 

26.124.04 

116%. 7 

10328.5 

107S.O 

39.9s. 87 

so. 924.95 
42.9@. 87 

39.4tl.78 

37.6%. 34 

30.8% 98 

86212.0 

8257.8 

82s- 1 

w a . 4  

29.8 t6.97 

20.2 23.71 

16.1 g. 70 

40.7 214.48 

17.5t3.39 

16.422.31 

13.m .S8 

20.8t6.45 

*COntm1 -- subjects in a normal motor regimen during the same period of 
investigation 
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Fig. 7. Excretion of fluid, sodium, and potassium by kidneys one day (A) 
and two hours after water load ( B ) .  

' -. . . . . *..,*A' i..,+.:-.d -0  after f l i g h t  t----i L-- -- before f l i g h t  --:-I 



b8 thoufit  even a ahort-term weightless condition o r  an aggregate of the  ac t ion  of 

n d e r  of f l i g h t  fac tors  causes a cha rac t e r i s t i c  reactloa of t he  uater-s8lt ex- 

change whth d i f f e r s  from t h e  reaction during the  slmulatiarr actions [vel applied. 

Doubtless the  most s ign i f icant  would be an evaluation of the condition of the 

dacr ine  glands both under space-flight conditions and la t h e  study of t ha  caw- 

of the altered reaction of the itidney in t h e  water test In t h e  post-fl ight period. 

In the l i t e r a t u r e ,  there are data on increased daily excretion of ADB after f l i g b t  

(hf. Z), and the  excretion rate of cor t icos te ro ids  (Ref. l), aldosterone, agio-  

tcntkrc, and catecholamines (3). 

laflueace of endocrine fac tors  on the  kidneys it would not be enough t o  knau only 

tha magnitude of the  separation of honwnes from urine ox t h e i r  concentration In 

the blood, while not  carrying out simultaneous research on the dynamics of secre- /12 
tion, uchauge of hormon-, and the  development of s e n s i t i v i t y  t o  them la cells of 

tbr effector .  

-tu i a  shown by data on the influence of th8  

w a t e r  balance of iavest igators .  

rCrrur of 5000 un i t s  (for comparison let us suppose t h a t  t h e  d a i l y  secretion of AX 

in  8 person with moderate dehydration amounts t o  several  hundred uni ts)  d i d  n3t 

r i@i f i caa t ly  a f f ec t  t he  da i ly  excretion of water and osnotically ac t ive  substances 

(Ref . 15) This ind ica tes  t ha t  in the  course of t he  period o f research, the orgen- 

S a  vas able to  compensate for change8 csuoed by the rc t lw i ty  of a hamone and ob- 

mrved over a comparatively short  t he .  

At the same tiPPe, for  complete evaluation of the 

Tine necessi ty  for a carpplex evaluation of t h e  state of the endocrine 

preparatioa p i t u i t r l a e  P on t h e  

A single infect ion of p i t u i t r i n e  even in large 

Soae hfoxmntfon on t he  state of t he  vater-salt exchange during the s h ~ ~ l a -  

t b n  of space-flight faxor8 can be obtained from data of experiments ln which t h e  

a t i d t y  of t h e  kidneys was studied in load tests on other  functional systems - 
# W i d  loading and lover-body negative pressure. In both cases, a h l f t s  of t h e  

8- tY lW fn the functlaolng of the kidueyr were observed - a decrease in glo- 

wrular ffltrrtlon, a Ic86anhg of dfurari. and excretion of sodium and p0taESiUZII 



cable 6). 

i n f l o w  of blood iato t h e  central portions of the  vascular system w h i c h  causes a 

cbmge io &e functioning of the kidneys according t o  the  Henry-CBucr reflex t p  

bf. 16). 
mu, t-e results make it possible t o  conclude that space f l i g h t  causes a 

me reason fo r  t h i s  phenomenon probably can be found Ln the c u s e  in 

umber of d u n e s  in t he  vater-salt exchange. 

crease in the  excretion of vater by the  kianey, regardless  of r e f i l l i n g  of water 

lomu caused by f l i & t ,  and a lowered capabi l i ty  t o  reabsorb sodium in these  

O f t u a t 2 o n s .  This mismatching of t he  water-salt exchange regulat ion qstema, 

which became evident through a functional test, ie not imitated in any of the ap- 

p l L d  s l m l r t h  experiPents applied. 

rhlfts I s  a change in the Interconnection between the a c t i v i t y  of the os=- and 

rol--regulatLon sys t em connected with the t r a m f e r  of t h e i r  weightless state 

into t e r r e e t r l a l  gravi ta t ion.  

F i r s t  t o  be  pointed out  i e  the de- 

In our opinion, the reason for the observed 
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TABLE 6 

INFWEKCE OF PHYSICAL LOAD XUD L B W  ON ELIHINATION.'OF F'I.UIDS 
SODIUM AND POTASSI'W .L%D THE RITE OF G L O N X J I A R  

FILTR4TION (M 2 m; n = 8) 

4. 
.:' Indices 
Investigated Physical Load I LBNP I1 

BEFORE AFTER BEFORE AFTER BEFORE AFTER 
._. 
i Diuresis 4. (rl/min) 0.9Sf0.08 0.6020. 1 0.84f0.04 9.79tO. 08 0.88t0.1 0.6920.08 
[: 
.$.Excretion of 
gsodium i (microequiv/rnin) 138i13 10Sf9 135t17 148620 142211 105i10 

*- Excretion of 
' Calcium 
(microequiv/min) 5024 J L -  - 1  t8 45t '  ' 46i7 SOf6 30f6 

Glomerulous 
Filtration 

, (ml/min) 110f7 78f8 124218 11oi9 108i10 8028 

% 

f Note: Physical load: 
f. 

The maximal endured, beginning with 600 kgm with an increase of 100 kgm each 
minute 

ODhi : 

I 25 ram Hg for 2 min; 35 nun Hg for 3 min; 40 uan Hg for S min; and 50 r.ii Hg 
for 5 min 

I1 1S-50 lplo Hg up to 140 min during the day according to t h e  scheme. 

2 1  
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